magnesium, calcium, and sodium, and emission spectrometry to measure potassium, in myocardium (left and right ventricles) of 26 control subjects who died of acute trauma. Results were expressed in jzmol/g of proteins. Mg/Ca and K/Na ratios were also determined. The same measurements were made in 24 patients who died from acute myocardial infarction. Samples were also taken from the necrotic area. Mg/Ca and K/Na ratios were significantly higher in the left ventricle of both populations, thus providing evidence of anatomical and physiological differences between the two ventricles. As a result of cytolysis and anoxia, the Mg/Ca ratio was very significantly inverted, and the K/Na ratio very significantly smaller, for samples from the necrotic area. In these clinical conditions arrhythmias could certainly be considered likely, and there is reason to believe that magnesium depletion may be a cause of arrhythmias.
Additional Keyphrase& 
Materials and Methods
Two different groups of subjects were involved in the study. The first was composed of 26 control subjects (13 
Results
Our results are given in Tables 1 to 6 . There were no significant differences among samples from the same ventricle.
Cation concentrations were independent of sex, and there was no significant correlation with age. Control subjects. 
Discussion
Differences in electrolyte concentrations in the two ventricles were previously reported in man for sodium and potassium (16, 17) , for calcium (18) , for all four cations studied here (19) , and for magnesium (8) (9) (10) . Our results suggest that these differences may be ascribed to anatomical and physiological factors. For instance, the right ventricle acts as a lowpressure pump, the left as a high-pressure pump. Electrolyte disturbances in the heart after infarction have also been reported (1, 4-7, 10, 17, 18, 20-23) .
Mg/Ca and K/Na ratios were virtually identical in right ventricles of control subjects and patients, in contrast with the significant decrease in each cation in right ventricles after myocardial infarction.
We found no decreased cell-protein mass in necrotic hearts.
Cardiac muscle has an active amino acid metabolism, and heart-muscle proteins have a relatively higher turnover rate than skeletal muscle proteins. Ventricular muscle has a considerable capacity for biosynthesis of new contractile tissue in response to sustained increases in the work load or to myocardial infarction (24) . Of the four electrolytes analyzed, magnesium was the most perturbed after death from myocardial infarction; yet magnesium, though one of the most abundant cations in humans, has not been the subject of intensive basic and clinical research.
We speculate that the ion movements observed are due to two factors: (a) cytolysis, because necrosis leads to a general magnesium leakage from cardiac cells, with a transient rise in plasma magnesium (8) (9) (10) ; and (b) anoxia or hypoxia, because myocardial aerobic metabolism is magnesiumand potassium-dependent (23, 25) , and magnesium loss predisposes to secondary irreversible loss of cellular potassium. Magnesium deficiency interferes with Na-K---ATPase (EC 3.6.1.3) activation, with resulting shifts of potassium out of the cell and of sodium into it (26, 27) .
The general decrease in heart magnesium and potassium concentrations leads to depletion of cellular reserves of ATP and phosphocreatine, which in turn causes repolarization difficulties and resulting myocardial contraction and relaxation disturbances (7) , with appearance of necrotic centers. We believe that greater importance should be attached to magnesium in determining treatment and diet for ischemic heart disease. Magnesium deficiency is very subtle and frequently overlooked or not considered by clinicians. The present analysis underscores the need to measure magnesium and to evaluate its interrelations with calcium, potassium, and sodium in heart muscle for postmortem confirmation of diagnosis of myocardial infarction (4, 5) . Our finding of a decreased magnesium concentration and a narrowing in the ratios between other substances opens up a new area in which further investigation is needed to determine what significance this may have for patients with pump failure and arrhythmias.
